Introduction

39
The importance of developing strength, power, speed and change of direction The between-day reliability of a test refers to its ability to produce consistent results 58 from day to day (Hopkins, 2000) . In order for coaches to be confident that changes in 59 performance from a specific test are "real" and not due to the daily variation in the test, it is 60 important that the test has good between-day reliability. Although good reliability of a test is 61 necessary, in order for its results to be interpretable it is also important that it is sensitive 62 enough to detect the smallest worthwhile change (SWC) in performance. This has been 63 4 termed its "usefulness" (Hopkins, 2004) and is assessed by comparing a test's between-day 64 reliability, or typical error (TE), to the SWC. To do this, the TE is usually converted into a 65 factor of the SWC, which can be termed the "TE:SWC ratio". If the SWC is greater than a 66 test's between-day reliability (i.e. TE:SWC ratio < 1) it is considered to have good usefulness.
67
Conversely, if the SWC is smaller than its between-day reliability, (i.e. TE:SWC ratio > 1), 68 its usefulness is said to be "marginal" (Hopkins, 2004) . This information can be used to shown to vary between sports and cohorts, so a study considering the between-day reliability 76 and usefulness of these tests in a group of school based adolescent athletes across multiple 77 sports is warranted. suitable for athletes of all training ages with little familiarisation (Beckham, 2015 (Hopkins, 2000) , so a study considering the between-day 92 reliability and usefulness of the IMTP using a back dynamometer in youth sport athletes is 93 warranted. of direction ability were performed. On all testing days, the test inducing the greatest strain 164 on the neuromuscular system was performed first in order to enhance the reliability of all 165 maximal testing procedures (Harman, 2008 The IMTP was performed using a modified back dynamometer (Takei Scientific 179 Instruments Co., Niigata City, Japan). The modification increased the size of the base so that warm up pulls were performed at 50% and 75% of maximum, before three all out efforts 187 were executed, each separated by a 3-minute rest. The CMJ was performed using the Optojump system (Microgate, Bolzano, Italy). Table 2 shows the TE as a CV, SWC, TE:SWC ratio and usefulness of the tests. All 234 sprint splits had less than 5% CV and so were considered reliable tests. The CMJ also showed 235 good between day reliability. The IMTP and the 5-0-5 tests showed acceptable between day 236 11 reliability. All timing gate measured tests' usefulness was considered "marginal", whereas the 237 IMTP and CMJ tests were considered to have "good" usefulness. 
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The aim of this study was to assess the between-day reliability and usefulness of a 243 fitness testing battery in a group of youth sport athletes of varying standards. The main 244 finding is that all fitness testing protocols were shown to have good (< 5% TE) or acceptable 245 (~5% TE) between-day reliability. A further finding of the study is that the strength and 246 power tests showed "good" usefulness, whereas speed and change of direction tests using the 247 timing gates showed "marginal" usefulness. As a consequence, the IMTP and CMJ tests are The results of the sprints show all splits to have good between-day reliability. ratio > 1). In order for a practitioner to assess whether a "real" change in performance has 312 occurred, it is important to plot the change in performance ± TE against the SWC. If the TE 313 remains outside the SWC, it can be postulated that a change has occurred with 75% 314 probability, however if the TE crosses the SWC, the changes are deemed unclear (Hopkins, 315 2000). Figure 1 shows a practical example of this, plotting a sample change in performance 316 for the 10 and 20 m sprint splits of a player, using the SWC and TE values reported in this 317 paper. It is due to this method of interpreting results that the usefulness of a test is important.
318
In order for the change in performance to be considered "real" with 75% confidence, it must 319 be greater than or equal to the SWC + TE. In the case of the IMTP and CMJ tests, this means 320 that a change of 1.9 and 1.7 times the SWC would be required respectively; however for the (Hopkins, 2000) for each test. 
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